Introduction: Evidence shows that some men suffer from Postpartum Depression (PPD), and that the adverse effects of this unknown phenomenon affect them and their family.
Introduction
he transition to parenthood is a stressful experience for parents [1] , which creates many challenges and concerns in the life of the couple [2, 3] . Maternal Postpartum Depression (PPD) has been studied by many researchers, but although men may also develop depression after childbirth, this problem remains an unknown phenomenon [4, 5] . Since fathers today play a more active role in the care of their infants compared to previous generations, it is essential and inevitable to take into account their mental health as well [6, 7] .
Depression symptoms in men are not as apparent as in women and may be followed by isolation, anxiety and restlessness, pessimism, hostility, violence, alcohol, as well as illegal substance use and illicit relations instead of grief [5, 7, 8] . Father's PPD has a mysterious start and a gradual progression [4] . The prevalence of PPD differs in different societies and researches. It has been reported to be between 30% and 40% among Iranian mothers [9, 10] . PPD was relatively common in fathers [11] . The PPD rate in the first year postpartum ranged from 1.2 to 27.5 % in Ireland, Poland, and several other countries [6] , with the figure being 8.2% in Canada, 12.5% in China, and 5-10% in a review study [12] [13] [14] .
Many studies showed that a father's anxiety and depression were associated with increased risk of emotional-psychological disorders in the father and family members, along with marital maladjustment, excessive reproach, higher distress levels, and mood problems in infants. Other reasons include anti-social behaviors in children, hyperactivity, behavioral problems, especially in boys, increased health costs [11, 14, 15] , and the probability of infanticide [1] . The results of the studies examining the risk factors for father's PPD are contradictory. Some reported factors include unwanted pregnancy, birth of daughter [16] , marital incompatibility [12] , having other children, old age, pregnancy anxiety, low education, spouse's depression during pregnancy and postpartum [4, 11] , and maternal PPD [17] . The biological factors include changes in levels of testosterone, estrogen, cortisol, vasopressin, and prolactin, while the ecological factors include changes in lifestyle, marital relationships, difficulty in establishing attachment behaviors with the fetus, and lack of proper pattern for playing the parental role [1] .
According to the World Health Organization's (WHO) recommendation, depression can be diagnosed and treated in primary health care centers, and midwives have a good opportunity to diagnose father's PPD because of their proximity to families [5, 18] . There is inadequate information on father's PPD and its prevalence and risk factors, and researchers believe that more research is required among families with different ethnic, cultural, and economic backgrounds. This is to increase their level of awareness in this area and develop diagnostic tools and therapeutic programs [1, 4, 18] . Considering the prevalence of father's PPD reported in some foreign studies, its adverse effects, multi-factorial nature, and inaccessibility of basic information in the country, the present study aimed at determining father's depression and its related factors. It aimed to find out, in particular, maternal PPD among couples covered by health centers of the Shahid Beheshti University of Medical Sciences in Tehran.
Materials and Methods
This is an analytical cross-sectional study that was performed on all eligible couples who were referred to health centers of the Shahid Beheshti University of Medical Sciences six to 12 weeks after the birth of their child. The cluster sampling method was used. At first, about 10% of the health centers (a total of seven centers) were randomly selected using the drawing method from a total of 72 health centers covered by the Shahid Beheshti University of Tehran in all four urban areas (two from north, two from east, two from west, and one from northwest of Tehran, respectively). Then samples of each health center were selected from eligible couples on a regular basis from December 2012 to May 2013. To calculate the sample size, a pilot study was carried out on 30 eligible fathers in two health centers. Then, the sample size was estimated to be 200 using the formula for estimating the ratio and the p value of 0.07, obtained from the study as well as by taking into account q=0.93, z=1.96, d=0.05, and design effect=2. Finally, to increase the reliability of the study and the probability of drop-outs, the sampling continued until selection of up to 230 couples. After collecting the questionnaires and deleting the incomplete submissions, a total of 205 couples were analyzed.
The inclusion criteria of the couples included: being Iranian and a resident of Tehran with at least elementary education; six to 12 weeks after birth of the child; couples should be living together; and a healthy newborn without any history of admission. Other criteria included no history of mental disease, depression, or chronic diseases causing symptoms of depression, non-use of drugs as well as drugs affecting the human psyche, and no incidence of mood disorders in the last six months. This was done according to the statements by the participants. After meeting with couples and giv-T ing a full description of the research, its objectives and the confidentiality of information, the researcher received their written consent, provided them with questionnaires, and requested them to answer questions separately without interacting with each other. They were to be submitted later. Sampling was performed on weekdays during office hours.
The instrument used to collect data from the fathers included the self-reporting EPDS and a researcher-made questionnaire on sociodemographic factors and fertility. The Edinburgh Scale was only used for mothers. This scale underwent psychometric assessment in Iran [19] and consisted of 10 multiple-choice questions with a score of 0-3 and the total score range varied from 0 to 30. This instrument has been validated in several regions, including Australia, Hong Kong, and Vietnam for men [20] [21] [22] . However, in the case of fathers, its content validity was verified by nine faculty members of the Tabriz University of Medical Sciences and its reliability was investigated using internal consistency. Cronbach's alpha of 0.79 was obtained based on the pilot study. Also, Massoudi showed, in a study, that a score of 12≤ [3] was indicative of PPD for couples, which does not necessarily mean a definitive clinical diagnosis of depression.
The researcher-made questionnaire on the father's demographic characteristics consisted of 21 questions with 12 items being related to social-demographic characteristics and nine questions related to fertility characteristics. At the end of the study, data analysis was performed using descriptive statistics (mean, standard deviation, and frequency-percent) and inferential statistics (Pearson correlation coefficient, Chi-square, and linear regression) in SPSS software V. 17. This study was carried out after obtaining permission from the ViceChancellor of Research and Technology of the Tabriz University of Medical Sciences and the Vice-Chancellor for Health of the Shahid Beheshti University of Medical Sciences in Tehran. This research was approved with ethical code 91129.
Results
The findings of the present research showed that the mean age of fathers and their wives was 32.63±0.5 and 28.24±4.47 years, respectively. The majority of fathers (39.5%) had university education. Most of them were Farsi speakers (44.9%) and self-employed (43.4%). A total of 55.1% of them were first-time fathers and there was no history of an abortion in 86.8% of the cases. A total of 84.9%, 71.9%, and 87.3% of pregnancies were wanted, uncomplicated, and full-term, respectively.
Most of the babies (53.2%) were boys and 88.3% of the parents were satisfied with the gender of their infants. A total of 42% of them were tenants and 52.9% had economic status in moderate level. Also, 58.2% of fathers mentioned their wives as the first source of social support. The overall mean of depression in the fathers was 5.96±4.43. Twenty-four of the fathers scored 12 or higher on the Edinburgh scale, indicating the presence of symptoms of depression. Also, the percentage of maternal PPD was determined in 33.2% of the cases. The results of the Pearson correlation test showed a direct and significant statistical relationship among the PPD scores of the parents (P=0.001, r=0.29). As a result, the paternal depression score increased in proportion to the increase in the maternal depression score.
The chi-square test showed a significant statistical relationship between the family livelihood situation and PPD while determining the relationship between the sociodemographic factors and paternal PPD (Table 1) (P=0.001, df=3 x 2 =29.8). Half of the fathers who were barely making ends meet were depressed, and there was no depression in any of the fathers who had high economic status. There was no significant relationship between other sociodemographic variables and paternal depression. Among the fertility factors (Table 2) , the Pearson correlation test showed a direct and significant relationship between the number of abortions (r=0.152, P=0.03) and the number of wife's pregnancies (r=0.151, P=0.031) with parental PPD. There was no significant relationship between other fertility factors and paternal PPD. The multiple linear regression analysis was then conducted to determine the contribution of each of the variables associated with paternal depression in explaining its changes (Table 3) . Independent variables, based on the determination coefficient (R 2 ), significantly explained about 30% of changes in the overall paternal PPD (P=0.001). Of this, only the maternal PPD and family livelihood situation variables could predict significant paternal depression.
Discussion
The present research showed a direct correlation between the paternal and maternal depression scores. The latter was considered one of the predictors of parental PPD. Paulson and Bazemore also reported in their studies a positive and moderate correlation between parental and maternal depression [23] . In cases where a woman suffers from PPD, fathers are expected to be more involved in family affairs than before. In the event of prolonged maternal depression, a man's mental adaptation becomes disrupted due to lack of adequate support; his stress increases and predisposes him to depression [4, 16, 17] . However, Nishimura and Ohashi reported no correlation between couples depressed in Japan. They attributed it to the existence of supportive traditions in their country, according to which a father lives away for a while from his wife after childbirth [17] . In this research, among the sociodemographic factors, a significant relationship was observed only between the family livelihood situation and father's PPD. Another study showed that there was a relationship between the economic situation and a father's Edinburgh scores, but it did not predict the paternal PPD [24] . In many societies, it is the man's duty to guarantee the family's financial security. After the birth of the child, due to the increased financial burden on the family, more emphasis was placed on the breadwinning role of the man, and the father had less opportunity to perform parental duties. In the face of functional weaknesses in the professional and gender roles, the risk of psychiatric distresses increases [7, 25] .
The results also showed that there was no significant relationship between the father's PPD and other sociodemographic factors. de Montigny's research also showed no relationship between the father's PPD and demographic factors, including age, education, and marriage duration [12] . Among fertility factors, the number of abortions was significantly correlated with the father's PPD. De Montigny also showed that paternal PPD was associated with a history of abortion, which could not predict PPD, as in this study [12] . Mothers who have had a history of abortion have a greater sense of failure, disappointment, and incompetence [26, 27] , and since the mental situation of couples has an effect on both of them, the father may experience these feelings. In the present study, there was no relationship between the number of children and the delivery with PPD, which was consistent with Lashkaripour's study conducted on mothers [28] .
In contrast to Gao's [16] study, the father's depression was not significantly related to unwanted pregnancy in the present research. Also, there was no significant relationship between a father's PPD and preterm labor, which was consistent with the result of Nishimura and Ohashi's study [17] . In general, a complex combination of various variables is involved for depression to occur. This is likely affected by the existing cultural and social differences of people in different societies. The contradictory findings of previous studies show the need for further studies in various statistical societies. The non-generalizability of the results of the present study in the context of other cities and villages in Iran along with its cross-sectional design were among some of the limitations of the research. Therefore, further longitudinal and cohort studies are recommended in various cultural and social environments. Also, there is a need to investigate other PPD-related factors. In the present research, a significant number of fathers had symptoms of PPD. Considering the clinical significance of this phenomenon and its relationship with the mother's PPD and some other factors, it is recommended that in addition to raising public awareness and implementing educational programs on childbirth, fathers must also be investigated for mood disorders and predisposing factors during this period, especially when their wives are depressed.
